In vivo pharmacology of butylthio[2.2.2] (LY297802 / NNC11-1053), an orally acting antinociceptive muscarinic agonist.
Butylthio[2.2.2] (LY297802 / NNC11-1053) is a mixed muscarinic cholinergic receptor agonist/antagonist that produces antinociception in mice and rats. As such, butylthio[2.2.2] may have therapeutic utility in the treatment of pain. Butylthio[2.2.2] was fully efficacious in the mouse grid shock, writhing, tail-flick and hot plate tests with ED50 values ranging from 1.5 to 12.2 mg/kg after oral administration. In contrast, the ED50 values for morphine ranged from 7.3 to 72 mg/kg after oral administration. Scopolamine was a competitive antagonist of the antinociceptive effects of butylthio[2.2.2]. Butylthio[2.2.2] did not produce either salivation or tremor at therapeutic doses; rather, there was a 50- to >100-fold separation between therapeutic doses and doses which produced side-effects. Butylthio[2.2.2] had high affinity for muscarinic receptors, but little if any affinity for other neurotransmitter receptors or uptake sites. In isolated tissues, butylthio[2.2.2] was an agonist with high affinity at M1 receptors in rabbit vas deferens, an antagonist at M2 receptors in guinea pig atria as well as an antagonist at M3 receptors in guinea pig urinary bladder. Although it has been suggested that M1 receptors mediate the antinociceptive effects of muscarinic agonists, M1 efficacy is not a requirement for antinociception, and, in vivo, the antinociceptive effects of muscarinic agonists are blocked by the intrathecal administration of pertussis toxin, indicating the involvement of m2 or m4 receptors. Since butylthio[2.2.2] is an M2 antagonist, antinociception is therefore most likely mediated by m4 receptors. Butylthio[2.2.2] is currently undergoing clinical development as a novel analgesic.